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Background of the Invention and Related Art Statement 
[00011 The present invention relates to a hook devioe to be 
disposed in a compartment of a vehicle or the like for suspending 
baggage therefrom. More particularly, the present invention 
relates to a hook device capable of being stored when the hook rs 
not used. 

[0002] in a hook device disposed in a compartment of a vehicle 
or the like, it is preferred that the hook device has a 
retractable structure so that the hook device dees not become an 
obstacle when the hook device is not used. As such a retractable 
h ook device, there has been known a hook device having a 
structure wherein a case member supports a hook main portion to 
be rotatable between a store position and a use position as 
disclosed in Japanese Patent Publication (Kokai, No. 8-282385. 
[0003, in the retractable hook device described above, a 
stopping portion is provided to the case member for regulating a 
rotatfonal range of the hook main portion. When the hook device 
is assembled, the hook main portion is assembled with the case 
member with a relative angle in a regular rotational range 
between the store position and the use position. When the hook 
d evfce is disassembled, the hook main portion fs disassembled 
fr om the case member in the regular rotational range. 
fi c=ordingly, there is a restriction in which the hook device is 
assembled or disassembled with a specific angle. Usually, this 
restriction is insignrf leant in a case that the regular 
rotational range is large. However, in a case that the regular 
rotational range is set to be narrow according to a layout of the 



hook device, it is difficult to assemble or disassemble the hook 
device . 

[0004, in the rotating-type retractable hook device described 
above, when a load is applied to the hook main portion, a 
rotational force is generated on the stopping portion at the case 
member side and a portion engaging the stopping portion at the 
hook main portion side. Therefore, a load limit of the hook 
device is determined by the strength of these portions, and it 
would result in a high cost to increase the strength. Therefore, 
it is desirable to provide a versatile structure that can 
appropriately adjust the load limit of the hook device according 
to various conditions such as a type of a vehicle and an 
installation location in a compartment. 

[00051 in view of the problems described above, the present 
invention has been made, and an object of the invention is to 
provide a hook device wherein a hook main portion can be easrly 
assembled with or disassembled from a case member without a 
restriction of a regular rotational range. In the hook device, 
it is possible to appropriately adjust a load limit according to 
various conditions. 

[0006] Further objects and advantages of the invention will be 
apparent from the following description of the invention. 

Summary of the Invention 

[0007] in order to attain the above objects, according to the 
first aspect of the invention, a hook device includes a hook main 
portion; a case member for supporting the hook main portion to be 
rotatable between a store position and a use position; a stopping 
portion provided to the case member for regulating the hook main 
portion at a predetermined angle in the use position; and an 



engaging portion provided to the hook main portion through an 
elastic member for engaging the stopping portion. 

C00081 With this configuration, when the hook device is 
assembled with the case member with an angle deviated from a 
re gular rctaticnal range between the store position and the use 
position in a widely opened state, the elastic member 
appropriately deforms, so that the hook main portion can be 
rotated in the regular rotational range. Therefore, the hook 
m ain portion can be assembled with the case member with any 
relative angle to thereby facilitate the assembling work. Also, 
„ h en the hook device is disassembled, the elastic member can 
deform to move the engaging portion to a position not to cause 
interference with the stopping portion by pushing with a fxnger 
or the like. Accordingly, the hook main portion can be opened 
„ id er than the rotational range regulated by the stopping portron 
to thereby facilitate the disassembling work. 

[0 00 91 According to the second aspect of the present invention, 
in the hook device described above, the elastic member 
elastically deforms in a direction that the stopping portion rs 
m aintained to engage the engaging portion when a load is appired 
t „ the hook main portion in a direction that the hook mam 
portion opens. With this structure, it is possible to set a 
large load limit at which the elastic member buckles. In this 
caS e, in consideration of the direction of the rotational force 
applied to the hook main portion due to the load, the stopping 
portion and engaging portion may have cross sections so that when 
a load is applied to the hook main portion, the engaging portron 
is guided tc further engage the stopping portion. 

10010] According to the third aspect of the invention, in the 
hook device described above, the elastic member elastically 



deforms in a direction that the stopping portion is released from 
the ending portion when a load is applied to the hook main 
portion in the direotion that the hook main portion opens. Wrth 
this structure, when a load larger than the load limit is applied, 
5 the stopping portion is released from the engaging portion, 
thereby preventing plastic deformation or failure. In thrs case, 
in consideration of the direction of the rotational force applied 
to the hook main portion due to the load, the stopping portion 
and engaging portion may have cross sections so that when a load 
10 is applied to the hook main portion, the engaging portron rs 
guided to move away from the stopping portion. 

[0011] According to the fourth aspect of the invention, in the 
h ook device described above, a spring may be provided for urging 
the hook main pcrtion in an opening direction. Further, a latch 
15 mechanism may be provided for holding the hook main portion at a 
predetermined store position against the spring urging force. 
With this structure, the stopping portion regulates the hook main 
portion at the use position. Also, the latch mechanism holds the 
hook main pcrtion at the store position, thereby making the hook 
20 device simple and handy. 

Brief Description of the Drawings 

[0012] Fig. 1 is a perspective view showing a compartment in a 
vehicle where a hook device according to the present invention is 
25 applied; 

Fig. 2 is a perspective view showing the hook devrce 
according to the invention; 

Fig. 3 is a sectional view showing the hook device shown rn 

Fig. 2 in a use state; 
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Fig. 4 is a sectional view showing the hook device shown in 
Fig. 3 in an assembled state; 

Flg . 5 is a schematic view for explaining an engaging state 
between a stopping portion and an engaging portion shown in Fig. 
3; 

Fig. 6 is an exploded perspective view showing an essential 
part of the hook device shown in Fig. 2; and 

Fig. 7 is a schematic view showing another embodiment of a 
stopping portion and an engaging portion according to the present 
invention . 

Detailed Description of Preferred Embodiment 

[0013] Hereunder, embodiments of the present invention will be 
described in detail with reference to the accompanying drawings. 
[0014] Fig. 1 is a perspective view showing a compartment in a 
vehicle where the present hoc, device is applied. A hook device 
1 according to the present invention is provided on a sidewall 
surface of a rear luggage space 3, and baggage such as a shopprng 
ba g is suspended from the hoc, device 1 to be held thereat. The 
hook device 1 is installed in an interior member 4 so that a 
front surface of the hook device 1 is exposed on the interior 
member 4. incidentally, the hook device 1 is installed wxth 
other accessories such as a power plug. 

[0015] Fig. 2 is a perspective view showing the hook device 
according to the present invention. The hoc, device 1 includes a 
hook main portion 12 having a hoc, portion 11 for suspending 
baggage and a case member 13 for supporting the hoc, main portron 
12 rotatably between a store position and a use positron. A 
support shaft 14 for supporting the hook main portion 12 rs 
provided at a lower portion of the hook main portion 12. The 



hook main portion 12 is tilted forward around the support shaft 
14 so that the upper hook portion 11 projects outwardly for 
suspending the baggage. When the hook device 1 is not used, the 
hock main portion 12 is pushed ih toward the store position, and 
a front surface of the hock main portion 12 is flush with a front 
surface of the case member 13. 

[0016] Fig. 3 is a sectional view of the hook device shown in 
Fig 2 in the use position. The case member 13 is formed rn a 
b ox shape having a bottom and a front opening for storing the 
h ook main portion 12. A bottom wall 16 includes a stepping 
portion 17 for regulating the hook main portion 12 in the use 
position at a predetermined opening angle. The stopping portron 
17 is formed at an upper edge portion of an opening 18 provided 
in the bottom wall 16. The hook main portion 12 can be rotated 
in an angle range of about 20° at the store position where the 
fr ont surface of hook main portion 12 is situated substantially 
vertically. 

[0017] The hook main portion 12 is integrated with an elastxc 
ieg portion 22 including an engaging portion 20 at a front end 
thereof for engaging the stopping portion 17 and an elastro 
member 21 at a middle portion thereof. The elastic leg portron 
22 extends along roughly a circular arc around the support shaft 
H from a lower end portion of the hook main portion 12 to the 
stopping portion 17. With this configuration, it is possible to 
raa ke the elastic member 21 long. Therefore, even when the 
elastic member 21 is made of a relatively rigid material, rt rs 
still possible to obtain a sufficient elastrc deformation. The 
elastic member 21 has a circular arc cross section so that when 
an external force is applied, the elastic member 21 deforms to 
thereby allow the engaging portion 20 to shift in a radral 



direction, i.e. an internal and external direction (a front and 
rear direction), of the support shaft 14. 

[0018] in a state where the hook main portion 12 is positioned 
in a regular rotational range a between the store position and 
the use portion, when the elastic leg portion 22 is pushed 
inwardly with a finger or the like through the opening 18 of the 
case member 13, the engaging portion 20 moves to a position not 
to interfere with the stopping portion 17. Thus, the hook main 
portion 12 can be opened to an angle wider than the range 

regulated by the stopping portion 17, thereby facilitating a 

disassembling work. 

[0019] Fig. 4 is a sectional view when the hook device shown 
in Fig. 3 is assembled. The hook main portion 12 is assembled to 
the case member 13 with a relative angle deviated from the 
regular rotational range a between the store position and the use 
position. From this state, when the hook main portion 12 is 
rotated in the closing direction, a side surface 31 of the 
engaging portion 20 abuts against a side surface 32 of the 
stopping portion 17. Then, the elastic leg portion 22 deforms 
inwardly and the engaging portion 20 passes over the stopping 
portion 17, so that the hook main portion 12 moves in the regular 
rotational range a. Accordingly, it is possible to assemble the 
hook main portion 12 with the case member 13 in any relative 
angle, thereby facilitating an assembling work. 

[0020] A projecting portion 38 is provided on an inner surface 
of the sidewall of the case member 13. The projecting portion 38 
abuts against a step portion 39 disposed at a lower end of the 
hook main portion 12 to regulate a position of the hook main 
portion 12. Also, in a state that the support shaft 14 rs 
assembled, the hook main portion 12 can rotate up to a limit of 



the rotational range where the front surface of the hook main 
portion 12 substantially becomes horizontal, so that the hook 
m ain portion 12 can rotate in an angle range of 90° relative to 
the store position. 

[0021] Fig. 5 is a schematic view for explaining an engaging 
state between the stopping portion and the engaging portion shown 
in Fig. 3. When a load F is applied to the hook main portion 12 
in the opening direction, the elastic member 21 of the elastic 
leg portion 22 elastically deforms in a direction that the 
engaging portion 20 maintains an engagement with the stopping 
portion 17. In other words, the stopping portion 17 and the 
engaging portion 20 have cross sections so that the engaging 
portion 20 is guided in the direction to further engage the 
stopping portion 17 when the load F is applied to the hook main 
portion 12 and a rotational force A is generated in an opening 
direction of the hook main portion 12. 

[0022] More specifically, an engaging surface 34 of the 
stopping portion 17 and an engaging surface 35 of the engaging 
portion 20 have surfaces inclined relative to the radial 
direction of the support shaft 14. The surfaces are inclined 
downwardly toward an inner side, i.e. a front side, so that the 
rotational force A of the hook main portion 12 is converted into 
a force for deforming the elastic leg portion 22 outwardly. 
Therefore, when a large load is applied to the hook main portion 
12, the engaging surface 35 of the engaging portion 20 is pressed 
against the engaging surface 34 of the stopping portion 17. 
Accordingly, the elastic leg portion 22 deforms toward outside 
along the engaging surface 34 of the stopping portion 17 in the 
direction that the engaging portion 20 shifts outside and further 
engages the stopping portion 17. 



[0023] Incidentally, the structure for guiding the engaging 
portion 20 in the direction to further engage the stopping 
portion 17 is not limited to the embodiment shown in the drawings. 
It is possible to obtain such a function with a structure in 
which one of the engaging surfaces of the stopping portion 17 and 
the engaging portion 20 is formed in an inclined surface. 
[0024] The engaging portion 20 shifts up to a position where 
the regulating portion 37 provided adjacent to the engaging 
portion 20 abuts against the stopping portion 17. At this 
position, the elastic leg portion 22 blocks the rotation of the 
hook main portion 12 against the rotational force A generated in 
the opening direction of the hook main portion 12 by the load F 
applied to the hook main portion 12. The elastic leg portion 22 
is located approximately on a straight line connecting a base 
portion of the elastic leg portion 22 and the stopping portion 17. 
Therefore, mainly a compressive force is applied to the elastic 
leg portion 22, thereby obtaining a large load limit. 
[0025] Fig. 6 is an exploded perspective view of an essential 
part of the hook device shown in Fig. 2. A torsion spring 41 
urges the hook main portion 12 in the opening direction, and a 
latch mechanism 42 is provided for holding the hook main portion 
12 in the store position against an urging force of the torsion 
spring 41. The latch mechanism 42 releases the hook main portion 
12 when the hook main portion 12 is pushed in the closing 
direction from the store position so that the hook main portion 
12 rotates to the use position by the spring urging force. When 
the hook main portion 12 is pushed in the closing direction from 
the use position, the latch mechanism 42 holds the hook main 
portion 12 at the store position. The torsion spring 41 has one 



end engaging the hook main portion 12 and the other end engaging 
the case member 13. 

[0026] The latch mechanism 42 includes a cam groove 44 and a 
guiding groove 45 formed on a side surface of the hook main 
portion 12; a trace member 46 having a front end portion 46a 
fitted into the cam groove 44 and the guiding groove 45; and a 
leaf spring 47 for pressing the tracing member 46 from the 
outside to hold the trace member 46 in a state that a front end 
portion 46a always abuts against bottom surfaces of the cam 
groove 44 and guiding groove 45. The tracing member 46 is 
rotatably attached to the case member 13 by fitting a base end 
portion 4 6b into an attaching hole formed in the case member 13. 
[0027] The cam groove 44 includes an engaging portion 50 
corresponding to a concave portion in a heart island 49 having a 
heart shape contour; a switchback portion 51 at an approach route 
side; and a switchback portion 52 at a return route side. The 
switchback portions 51, 52 at the approach route side and return 
route side surround the heart island 49, and are connected to the 
guiding groove 45. The cam groove 44 includes step portions at a 
bottom surface thereof at appropriate portions. 

[0028] At the store position of the hook main portion 12, the 
front end portion 4 6a of the trace member 4 6 is positioned at the 
engaging portion 50 of the cam groove 44. The torsion spring 41 
urges the hook main portion 12 in the opening direction, so that 
the front end portion 46a of the trace member 46 engages the 
concave portion of the heart island 49 to thereby block the 
rotation of the hook main portion 12 in the opening direction, 
in this state, the step portions of the cam groove 44 prevent the 
front end portion 4 6a of the trace member 4 6 from entering the 
switchback portion 51 at the approach route side. Accordingly, 
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when the hook main portion 12 is pushed in, the front end portion 
46a of the trace member 46 enters the switchback portion 52 at 
the return route side. Then, when the pushing of the hook main 
portion 12 is stopped at a point where the rotation of the hook 
m ain portion 12 in the closing direction is blocked at the 
switchback portion 52 at the return route side, the hook main 
portion 12 rotates in the opening direction toward the use 
position by the urging force of the torsion spring 41. At this 
time, the forward end portion 46a of the trace member 46 enters 
the introducing groove 45 from the switchback portion 52 at the 
return route side. 

[0029] On the other hand, when the hook main portion 12 is 
pushed in from the use position, the step portion of the latch 
mechanism 42 prevents the front end portion 46a of the trace 
member 4 6 from entering the switchback portion 52 at the return 
route side, and the front end portion 46a enters the switchback 
portion 51 at the approach route side from the guiding groove 45. 
When the pushing of the hook main portion 12 is stopped at a 
position where the rotation of the hook main portion 12 in the 
closing direction is blocked at the switchback portion 51 at the 
approach route side, the hook main portion 12 rotates in the 
opening direction by the urging force of the torsion spring 41. 
M this time, the step portion of the latch mechanism 42 prevents 
the front end portion 46a of the trace member 46 from returning 
tc the guiding groove 45 from the switchback portion 51 at the 
approach route side. Accordingly, the front end portion 46a of 
the trace member 46 enters the engaging portion 50, and engages 
the concave portion of the heart island 4 9 to thereby hold the 
hook main portion 12 at the store position. 
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10030] Fig. 7 is a schematic view showing another embodiment 
of the stopping portion and engaging portion according to the 
present invention. In this embodiment, when the load is applied 
to the hook main portion 12 in the opening direction, an elastic 
member 62 o£ an elastic leg portion 61 elastically deforms in a 
direction that an engaging portion 64 moves away from a stopping 
portion 63. In other words, the stopping portion 63 and the 
engaging portion 64 have cross sections such that the engaging 
portion 64 moves away from the stopping portion 63 when the 
rotational force A in the opening direction is generated to the 
hook main portion 12 by the load applied to the hook main portion 

[0031] Specifically, the engaging surface 65 of the engaging 
portion 64 has a surface inclined relative to the radial 
direction of the support shaft 14. The surface is inclined 
upwardly toward the inner side (the front side), so that the 
rotational force A of the hook main portion 12 is converted into 
a force for deforming the elastic leg portion 61 inwardly. 
Therefore, when the load is applied to the hook main portion 12, 
the engaging surface 65 of the engaging portion 64 is pressed 
against the stopping portion 63. Accordingly, the engaging 
portion 64 shifts inwardly, and the elastic member 62 deforms and 
m oves toward the side surface 66 of the stopping portion 63 to 
thereby release the stopping portion 63 from the engaging portion 
64 in the released state, the hook main portion 12 is in the 
state shown in Fig. 4, and is not used as the hook device. Thus, 
even when a load larger than the limit is applied, it is possible 
to prevent plastic deformation or failure. In the present 
structure, it is possible to adjust the load limit through an 
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inclined angle of the engaging surface 65 of the engaging portion 
64 . 

[0032] Incidentally, the structure for allowing the engaging 
portion 64 to move away from the stopping portion 63 is not 
limited to the embodiment shown in the drawing. It is also 
possible that both the stopping portion 63 and the engaging 
portion 64 may have inclined surfaces, or the stopping portion 63 
may have an inclined surface. 

[0033] As described above, according to the present invention, 
the engaging portion for engaging the stopping portion is formed 
on the elastic member. Therefore, it is possible to assemble or 
disassemble the hook main portion with or from the case member 
with any relative angle deviated from the regular rotational 
range between the store position and the use position, thereby 
greatly facilitating the assembling and disassembling works. 
[0034] Further, it is easy to obtain different characteristics 
with a slight modification. For example, it is possible to 
obtain a configuration in which the elastic member deforms in the 
direction for maintaining the engaging state of the engaging 
portion to thereby strongly support when the load is applied to 
the hook main portion. It is also possible to obtain a 

1 „ T ^ „ 4- -! ^ rr.amKa f Ho fnrm<! in the 
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direction for releasing the engaging state of the engaging 
portion to thereby become unusable when the large load is applied 
to the hook main portion. Thus, it is possible to provide 
products having various characteristics suitable for various 
conditions at a low cost. 

[0035] While the invention has been explained with reference 
to the specific embodiments of the invention, the explanation is 
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illustrative and the invention is limited only by the appended 
claims . 
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